Abstract. This paper mainly considers how the resource allocation affects the population of two species which are assumed to be in steady state under diffusion type of interaction. The problem is to control the intrinsic growth rate so as to optimize the net benefit. The optimal conditions are given and characterized. These optimal conditions are different from the results in [4, 6] .
Introduction
Suppose  is a bounded domain in In the conservation biology, allocation of resources often has a direct impact on the number of biological species. Assume that given a certain resource, how can we achieve the maximum benefits through the distribution of species in the environment? The question was first represented by Cantrell and Conser [1] , also see [2] .
The single-species spatial strategy model was constructed with Dirichlet, Robin or Neumann boundary conditions, respectively [3, 4] . On the other hand, Leung and Stojanovic [5, 6] studied the optimal harvesting of only one species. For optimal control of biological models, see [7, 8] .
Suppose there are two species in the environment. The species concentrations satisfy a preypredator Volterra-Lotka system under diffusion with Neumann boundary condition:
  represent species concentrations of prey and predators. 1 2 , m m respectively describe prey and predator population concentrations with intrinsic growth rates. The effectiveness of resource is measured by growth rate. The parameters , ( 1, 2) i i a b i  designate crowding and interaction effects between two species. The boundary condition suggests that these two species can only live in this region, but not over the border (or a very small number can cross border).
In this paper, we consider the following payoff functional
We can get the following theorem. i  satisfy the following hypotheses:
Then for each pair     
Existence of Optimal Control
Using monotone path method to seek the condition of the uniqueness of solution for (1), we first consider the following partial differential equation with a single variable
, we obtain that there exists at least one solution (9) satisfying u     . Next we give the following results: 
are the positive solutions of the following equations respectively:
for all x   ( p is a positive constant), then we have     The relation between i u and i v is given as follows: Theorem 3.1. For any nonnegative integer n , the following inequality , 
 So far, we have proved the uniqueness of the solution of (1). Next we shall prove the existence of the optimal solution of (4), then we can get the following result.
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